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Sample preparation and chemical analyses. Alkalinity was titrated with 0.1 M HCl to the endpoint at pH 4.3. Another 100 mL of river water was filtered in the field through 5-cm cellulose acetate membranes of 0.45 μm pore size, the filtrate conserved with 100 μL CHCl 3 for photometric analyses of NO 2 − , NO 3 − and NH 4 + (sum of NH 3 and NH 4 + ) (GSM, 2002) , dissolved inorganic phosphorus (DIP), total dissolved phosphorus (TDP), and total dissolved nitrogen (TDN). NO 2 − was determined the next day in the laboratory. Ammonia (NH 3 ) was calculated from measured NH 4 + concentration, based on pK a temperature and pH. Particulate phosphorus and nitrogen (PP and PN), and dissolved organic species (DON and DOP) were estimated by difference. Institute-internal standard sediment was used to assure accuracy of N and P measurements that required digestion procedures, with recovery rates of 96% (TP) and 100% (TN) averaged over all batches. Concentrations of total suspended solids (TSS) were determined by the weight difference of pre-treated (400 °C for 2 h) glass fiber filters (5-cm diameter, Whatman GF/F, 0.7 µm) before and after filtration of 1 liter of water. Water isotope signatures (δ 18 O and δ 2 H) were determined by cavity ring-sown spectroscopy (Picarro L1102-i, Santa Clara, CA) against calibrations performed with water isotope standards purchased from the international atomic energy agency.
Calculations of loads and budgets of water and nutrients. For the sampling sites j with available discharge data (1, 5, 9, and 13), the annual loads ( ) of nutrients i were calculated for the period of July 2009 to June 2010:
( 1) where is the monthly water discharge averaged from daily measurements for the month m; and is the concentration of i at site j for the month m.
Sources of uncertainty in water discharge data, analytical errors, variation in nutrient concentrations between sampling events or within river cross-sections, may have affected the load estimates for individual months. However, thinning of observed time series of concentrations to bimonthly data had only a minor effect on our estimates of the mean annual loads (around 10%). Furthermore, a study of large European rivers, such as the Rhine and the Vistula, has demonstrated that monthly sampling for water quality is sufficient to ensure accurate estimates of yearly average loads (Tonderski et al. 1995) .
Additional sampling of the four urban tributaries (Qing, Beixiao, Tonghui and Liangshui) and the effluents of the five biggest WWTPs (Qinghe, Jiuxianqiao, Beixiaohe, Gaobeidian and Xiaohongmen) allowed balancing inputs and outputs of water, TN and TP, with a mass balance discrepancy of <15%. 
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